Introduction: The prevalence of hypertension
INTRODUCTION
Hypertension is a chronic disease characterized by elevation of blood pressure. Medication compliance refers to the act of conforming to the recommendations made by the provider with respect to the timing, dosage, and frequency of medication taking. It is measured over a period of time [1] .
In 2008, 40% of adults worldwide aged 25 and above had been diagnosed with hypertension, and the number of people living with hypertension stood at 1 billion [2] . Hypertension is a major health problem in Cameroon. In 2003, in a study of a population of 10,011, the prevalence was reported as 24.6% [3] : 25.6% in males and 23.1% in females.
Previously considered a disease of the developed world, hypertension is occurring with increasing frequency in developing countries. This increasing prevalence of hypertension has been attributed to increased urbanization and westernization of lifestyles, with a higher prevalence found in the urban as opposed to rural areas [4] . In addition, the prevalence of hypertension is expected to continue to increase globally [5] . The number of adults with hypertension in 2025 is predicted to increase by about 60%, to a total of 1.56 billion.
The prevalence of hypertension is also increasing in Cameroon, as seen from a study assessing changes in blood pressure values over a 10-year period between 1994 and 2003 [6] .
The study revealed an increase in mean blood pressures in rural women (SBP ?18.2 mmHg, DBP ?11.9 mmHg) and men (SBP ?18.8 mmHg, DBP ?11.6 mmHg). In the urban areas, SBP increased in women (?8.1 mmHg, p\0.001) and men (?6.5 mmHg, p\0.001), while DBP increased only in women (?3.3 mmHg, p\0.001). There was also a significant (two-to fivefold) increase in the prevalence of hypertension (crude and age-adjusted) in rural and urban men and women over the ten-year period. All of these data indicate that hypertension is currently a big challenge to health workers and will continue to be for some time to come.
Blood pressure control involves the implementation of a number of lifestyle modifications as well as the use of one or more antihypertensive drugs [7] . Lifestyle modifications include (amongst others) adjustment of the diet, cessation of smoking, reduction of alcohol intake, weight reduction or control, increase in physical exercise, and stress management. Although lifestyle modifications are important, patients may also require one or more antihypertensive drug(s) to achieve effective blood pressure control. These drugs will have to be taken by the patient throughout his/her life [7] .
The most common complications of hypertension include stroke (cerebrovascular accident), ischemic heart disease, retinopathy, nephropathy, and peripheral vascular disease [8] , which can be prevented or delayed by effective blood pressure control. In a study in Douala (2014), hypertension was found to be the most common risk factor for stroke in patients in Cameroon, with 81.2% of stroke victims found to have a positive history of hypertension [9] . While educating patients is the responsibility of qualified health personnel, compliance to therapy depends on the individual patient. A study carried out in Buea (Cameroon) in 2014 revealed that only 33.3% of hypertensive patients were complying with their antihypertensive drug therapy [10] . In a resource-poor setting in Nigeria, only 32.1% of the hypertensive patients showed good compliance [11] , whereas in a resource-poor setting in Pakistan, it was 48.3% [12] . A study performed in 2012 in Cameroon revealed that only 59.9% of known hypertensive patients were taking antihypertensive drugs, despite being aware of their condition [13] . The reasons for this poor compliance need to be better understood if they are to be modified.
We undertook this study to assess patient knowledge of hypertension in hypertensive patients as well as to determine factors affecting the compliance of these patients with their medication, as this information could help to guide the development of interventions to improve drug adherence facilitating optimization of blood pressure control among patients with hypertension in Cameroon. Sensitization of the patients was achieved by making announcements in community group meetings and churches. This made them aware of the study beforehand so as to reduce resistance and hostility towards the interviewer.
METHODS

Study design and setting
A convenient sampling method was used.
Health areas in this study were chosen based on ease of access and familiarity to the interviewer.
The minimum sample size was calculated using the formula s = z A minimum sample size of 174 patients was required, but 221 hypertensive patients were ultimately recruited. Hypertensive patients in various health areas in the Bamenda Health District were then approached so as to include them in the study.
Structured and validated questionnaires were administered orally by the investigator to persons who consented. The questionnaires were used to obtain information on the sociodemographic status of the participants, to assess knowledge of hypertension, to assess compliance with antihypertensive therapy, and to determine the factors affecting compliance.
Blood pressure was measured twice on the same arm after the participant had rested for 5 min, and the average of both values was considered the blood pressure of the participant.
After data collection, participants were educated on the basics of hypertension and its management, and the correct answers to the section on knowledge were given to the participants. Emphasis was placed on the importance of good antihypertensive drug compliance. Any questions the participants had on hypertension and health in general were answered. 
DATA MANAGEMENT AND STATISTICAL ANALYSIS
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RESULTS
Sociodemographic Characteristics of the Population
Of the persons approached during data collection, 221 met the inclusion criteria for the study. Of the 221 participants, 98 (44.3%)
were male. Ages of participants ranged from 37 to 86 years, with a mean age of 62.86 ± 11.4 years. 147 (66.5%) reported that they were married, and 96 (43.3%) were retired. 65 (29.4%) had received secondary education, as opposed to 64 (29%) who had received no formal education ( Table 2) .
Knowledge of Hypertension
Of the 221 participants in this study, 31 (14.1%) had adequate knowledge of hypertension. 118 (53.4%) had average knowledge, while 72 (32.6%) had poor knowledge of hypertension. The factors which positively affected knowledge of hypertension significantly were male sex, age less than 63 years, and higher level of education (Table 3) . were noncompliant. This association between compliance and knowledge on hypertension was statistically significant (p\0.001).
Blood Pressure Control
The systolic blood pressure (SBP) of the participants in this study ranged from 103 to 223 mmHg, with a mean of 154.29 ± 26.8 mmHg. The DBP of the participants ranged from 57 to 160 mmHg, with a mean of 90.07 ± 15.98.
Ninety-three participants (42.1%) had good BP control, while 128 (57.9%) had poor BP control. The factors associated with good BP control are shown in Table 6 .
DISCUSSION
We found that 31 participants (14.0%) had a knowledge of hypertension which could be considered adequate. 118 participants (53.4%) had average knowledge and 72 (32.6%) had poor knowledge of hypertension. This was [15] . In Ido-Ekiti, Nigeria, less than half of participants (47.1%) had good knowledge of hypertension [11] . These were however lower than values obtained in North Carolina, where 78% of participants had a good knowledge of hypertension [17] . The compliance rate among participants in our study was 43.9%, indicating that slightly less than half of the participants were compliant with their antihypertensive medications. This rate is similar to those observed in studies in Shiraz, Iran (39.6%) [18] , Malaysia (44.2%) [19] , Maringa, Brazil (46%) [20] , and Abbottabad, Pakistan (48.3%) [12] . These countries with similar compliance rates are all developing countries. Health care systems are not the best in these countries, and when coupled with patient factors or the patients' attitude towards health, adherence rates are likely to be low. The compliance rate seen in the present work was lower than the corresponding rates observed in Ethiopia (64.6%) [21] and Idikan (51%) [22] . It was also lower than the range of rates, 50-70%, obtained by WHO from a review of various studies in different countries [23] .
The compliance rate in our study was higher than the 33.3% compliance rate obtained in Buea [10] and the 32.1% compliance rate obtained in Ido-Ekiti [11] .
Females were slightly more compliant than males. This difference was not statistically significant. A similar result was noted in studies in Maiduguri [24] and the DR Congo [25] , in which no statistically significant with females found to be more compliant than males [26] . Contrarily, in Taiwan, males were significantly more compliant than females [27] .
There was no significant association between age and compliance. This was similar to results of studies done in Ethiopia [21] and Lusaka [28] , where there was also no significant association. This was, however, contrary to findings in the DR Congo [25] and Shiraz, Iran [18] , in which there was a statistically significant association, with older participants being more compliant than younger ones.
We found no significant association between compliance and marital status. Similar results were obtained in Dar es Salaam [26] and Shiraz, Iran [18] . This result was, however, contrary to findings in Maiduguri [24] , in which married participants were found to be significantly more compliant than single participants.
Educational status had no significant association with compliance. This was similar to findings in Dar es Salaam [26] and Maiduguri [24] . There was no significant association between compliance and occupational status.
Participants in active employment were not more or less compliant than those who were not. This was similar to findings in Taiwan [27] and DR Congo [25] . There was no significant association between the number of antihypertensive drugs the participant was taking and compliance with treatment. This was similar to findings in Taiwan [27] . A controlled trial done on hypertensive patients in Japan also supported this [29] . This was contrary to findings in Buea [10] , where participants on a single drug were significantly more compliant than those on multiple drugs. The reverse was true in Maiduguri [24] and Lusaka [28] , where participants on more than one drug were significantly more compliant.
Participants who believed in the efficacy of the drugs they were taking were more compliant than those who did not believe in the efficacy of the drugs. This difference was statistically significant. This was in accordance with findings in Shiraz, Iran [18] .
Participants who found the drugs to be affordable were more compliant than those who found the drugs expensive. This difference was statistically significant. This was similar to findings in Maiduguri [24] , the DR Congo [25] , and India [30] .
The participants who reported that their drugs were not readily available were significantly less compliant. This was similar to findings in Ido-Ekiti [11] and Kuwait [31] . Patients who could not get the drugs they had been prescribed were less likely to be compliant because, even if they had the will, they did not Participants who reported side effects of their drugs were significantly less compliant than those who had never experienced any side effects. This was similar to findings in Lusaka [28] and Idikan [22] . People who experience unwanted effects after taking a drug are more likely to stop taking the drug, resulting in poor compliance. Some participants never forgot to take their medications. Others sometimes forgot and were less compliant. This difference was statistically significant. Similar findings were obtained in Idikan [22] and Kuwait [31] . There was a statistically significant difference in compliance between participants who regularly kept clinic appointments and those who did not keep appointments. Those who kept clinic appointments were more compliant.
This was similar to findings in Lusaka [28] and Mahe in the Seychelles [32] .
There was a statistically significant difference in compliance between participants who used traditional medicine to treat their hypertension and those who did not. Those who did not use traditional medicine were more compliant.
Similar findings were obtained in Ido-Ekiti [11] and Dar es Salaam [26] . People who tend to use traditional medicine generally believe that the traditional treatment is just as, if not more, effective than the medical treatment. There is therefore competition between the two treatment options, leading to reduced compliance with medical treatment.
Participants who reported a lack of motivation to take their drugs due to the incurable nature of hypertension were less problems. This association was statistically significant. This was similar to findings in Idikan [22] and Dar es Salaam [26] .
Participants who stopped taking their drugs because they felt better or had no symptoms were less compliant than those who did not stop. This association was statistically significant. This is similar to findings in Maiduguri [24] and India [30] . Hypertension usually does not present with any symptoms.
Therefore patients who rely on symptoms to take their medications are likely to be noncompliant, as they will certainly skip several doses of treatment when they feel well. The gravity of this is also seen in another study done in Nigeria, where as many as 58.3% of the participants believed that antihypertensive drugs should only be used when there are symptoms [33] .
There was no significant association between compliance and complications. Participants who had experienced at least one complication of hypertension were not more or less likely to be compliant than those who had never experienced a complication. This is similar to what was obtained in Buea [10] . Our findings were contrary to findings in the DR Congo [25] and Shiraz, Iran [18] , where patients who had experienced at least one complication were more likely to be compliant than those who had never experienced any complication. Among the participants who regularly kept clinic appointments, there was no statistically significant association between compliance and confidence in the attending health care
personnel. Participants who were satisfied with how much health care personnel told them about hypertension were more compliant than those who felt they were not told enough about the disease. This relationship was statistically significant. This is similar to what was observed in Lusaka [28] . Patients who are satisfied with what they are told with respect to management will feel more involved in the management process and will be more likely to play their role, which is compliance with the treatment.
There was a statistically significant association between knowledge of hypertension and compliance with treatment. Participants who had adequate knowledge of hypertension were more compliant than those who did not. This was similar to findings in Ido-Ekiti [11] and India [30] . Patients who have more knowledge of hypertension as a whole will have better understanding of the disease. They will therefore better understand important aspects of the disease such as its asymptomatic nature and the need for long-term treatment.
They are therefore more likely to be compliant. This was, however, contrary to what was found in Quetta, Pakistan (Quetta, Pakistan), where there was an inverse relationship between knowledge and compliance [15] .
42.1% of participants had controlled BP. This was similar to the BP control rate of 36.6% obtained in Ethiopia. This was higher than the BP control rates of 21.3% obtained in Buea [10] and 29.4% obtained in the DR Congo [25] . It was also higher than the BP control rate of 24.5% obtained from a study involving several major cities in Cameroon [13] . This is probably because in those studies with lower BP control rates, good BP control was considered to be BP\140/90 mmHg. In our study, this was the cutoff point only for participants less than 60 years old. In participants aged 60 years and older, BP control was considered good if BP was less than 150/90 mmHg. This is in accordance with the most recent recommendations by JNC [16] . The higher BP control rates can also be explained by the fact that our compliance rate of 43.9% was higher than the compliance rates of 33.3% and 21.2% obtained in Buea and the DR Congo, respectively [10, 25] . All of those were in line with a systematic review of several studies done across Africa, which concluded that the general rate of BP control is low throughout the continent [34] .
There was a statistically significant association between compliance and BP control. Patients who were compliant were more likely to have good BP control than those who were noncompliant. This was similar to findings in Buea [10] , Kuwait [31] , Mahe in the Seychelles [32] , and India [30] . The aim of taking medications is to achieve a target BP so as to have good BP control. Good compliance with treatment will therefore lead to good BP control.
Limitations
Our study had a small sample size of 221 participants. A larger sample size was difficult to realize due to the fact that we carried out a community-based study and had the difficult task of moving around in communities actively searching for hypertensive patients on antihypertensive medications. We also used a self-report method to assess compliance to treatment, which is an indirect method. While a self-report method was the most feasible method to use in our setting, it is not as accurate as direct methods of assessing compliance.
CONCLUSION
The knowledge of hypertension among hypertensive patients in Bamenda Health District was poor. Less than half of the patients suffering from hypertension knew enough about the disease, with only 14% of participants having adequate knowledge. 
